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(57) A communication system includes a plurality of 
serving communication units operably coupled to a con- 
troller and providing communication to a plurality o mo- 
bile communication units. At least one of the plurality of 
mobile communication units (402) transmits (410) a lo- 
cation request signal (410) on a dedicated location re- 
source. At least one neighbouring serving communica- 
tion unit (406, 408) is made awareof the location request 
siqnal (410) and utilises said dedicated location re- 
source for monitoring transmissions from the at least 
one of the plurality of mobile communication units (402) 



436^ 



to assist locating said unit. A communication unit, meth- 
od for location determination and method of mitigating 
a near-far effect are provided. 

This enables a reduction in the amount of signalling 
and complexity required for the location determination 
process in a UMTS system. It is simple to implement 
and in a TDD mode the dedicated location channel is 
easy to monitor since TDD BTSs are synchronized. The 
process mitigates the effect of near-far interference and 
increases the measurement accuracy location in loca- 
tion determination processes. 
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Description 
Field of the Invention 

[0001] This invention relates to location procedures in 
a wireless communication system. The invention is ap- 
plicable to, but not limited to, location procedures in the 
context of near-far interference problems in a UMTS 
TDD communication system. 

Background of the Invention 

[0002] Wireless communication systems, for example 
cellular telephony or private mobile radio communica- 
tion systems, typically provide for radio telecommunica- 
tion links to be arranged between a plurality of base 
transceiver stations (BTSs) and a plurality of subscriber 
units, often termed mobile stations (MSs). 
[0003] Wireless communication systems are distin- 
guished over fixed communication systems, such as the 
public switched telephone network (PSTN), principally 
in that mobile stations move between BTS (and/or dif- 
ferent service providers) and, in doing so, encounter 
varying radio propagation environments. 
[0004] Methods for communicating information simul- 
taneously exist where communication resources in a 
communication network are shared by a number of us- 
ers Such methods are termed multiple access tech- 
niques. A number of multiple access techniques exist, 
whereby a finite communication resource is divided into 
any number of physical parameters, such as: 

(i) frequency division multiple access (FDMA) 
whereby the total number of frequencies used in the 
communication system are shared, 

(ii) time division multiple access (TDMA) whereby 
each communication resource, say a frequency 
used in the communication system, is shared 
amongst users by dividing the resource into a 
number of distinct time periods (time-slots, frames, 
etc.), and 

(iii) code division multiple access (CDMA) whereby 
communication is performed by using all of the re- 
spective frequencies, in all of the time periods, and 
the resource is shared by allocating each commu- 
nication a particular code, to differentiate desired 
signals from undesired signals. 



[0005] Within such multiple access techniques, differ- 
ent duplex (two-way communication) paths are ar- 
ranged. Such paths can be arranged in a frequency di- 
vision duplex (FDD) configuration, whereby a frequency 
is dedicated for up-link communication and a second 
frequency is dedicated for down-link communication. Al- 
ternatively, the paths can be arranged in a time division 
duplex (TDD) configuration, whereby a first time period 



is dedicated for up-link communication and a second 
time period is dedicated for down-link communication. 
[0006] In a wireless communication system, each 
BTS has associated with it a particular geographical 
5 coverage area (or cell). The coverage area is defined 
by a particular range where the BTS can maintain ac- 
ceptable communications with MSs operating within its 
serving cell. Often these cells combine to produce an 
extensive coverage area. 
10 [0007] The communication link from the BTS to a MS 
is referred to as the down-link (DL). Conversely, the 
communication link from a MS to the BTS is referred to 
as the up-link (UL). 

[0008] In the field of this invention it is known that in 
is any classical location process there is a need, in an 
emergency situation, for a communication unit to be 
able to listen to (and therefore to be listened by) three 
Base Transceiver Stations (BTSs) - see IEEE Commu- 
nication Magazine, vol. 36, No. 4, April 1998, "Wireless 
20 Geolocation Systems and Services". 

[0009] Apart from Soft HandOff (SHO) situations, it is 
very likely that in CDMA environments, such as UMTS, 
IS-95, CDMA 2000, that the MS may suffer from near- 
far effect problems, particularly when power control of 
25 the MS transmit power is only controlled by the serving 
BTS. In this situation, it is impossible for the MS to re- 
ceive signals from more than one BTS. 
[0010] The near-far effect is mainly due to the fact that 
usually the networks are dimensioned to reduce the in- 
30 terference (both intra and inter-cell) as much as possi- 
ble, for obvious capacity reasons. That means that re- 
ducing the inter-cell interference will automatically re- 
duce the chance to listen (be listened) to (at other) BTSs 
[0011] Referring first to FIG. 1 , a representation of the 
35 near-far effect on wireless location in a current CDMA 
system 100, is shown. Three communication cells 104, 
1 06 1 08, are depicted, which are served by three BTSs: 
BTS-0 110, BTS-1 114 and BTS-2 112. The Target Mo- 
bile Station (MS) 102 whose location is desired is being 
40 served by BTS-0 110, whilst BTS-1 114 and BTS-2 112 
will also be used for location purposes. In such a sce- 
nario, the Target MS 102 is only power controlled by 
BTS-0 110. . 
[0012] It is known that the near-far effect in wireless 
45 communication systems has two facets, interference to 
the MS in an up-link channel and interference to BTSs 
in a down-link channel. 

[0013] As power control is used in cell-0 1 04, all MSs 
served by BTS-0 110 are co-ordinated such that the re- 
st) ceived signal strength of each arrives at BTS-0 1 1 0 with 
approximately equal power. The same is true for the 
MSs being served by BTS-1 114 and BTS-2 112, if they 
operate power control in cell-1 108 and cell-2 106 re- 
spectively. 

55 [0014] In practice, it is very likely the signal from the 
Target MS 1 02 at BTS-1 114 and BTS-2 112 may expe- 
rience severe multiple access interference from MSs 
being served by BTS-1 and BTS-2 since the Target MS 
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is not power-controlled to those BTSs. The interference 
will consequently affect the ability of a conventional re- 
ceiver to estimate correctly the information. 
[0015] The near-far effect in an uplink channel is a 
very severe constraint when the Target MS's transmis- 
sion 1 1 6 has to be listened to by several (at least three) 
BTSs. This is particularly the case when operating a Re- 
mote Positioning Technique (RPT). 
[0016] FIG. 1 (with reverse (arrows) signal transmis- 
sions) 1 1 6 from BTS to MS 1 02) also applies to the near- 
far effect in a down-link channel. In the down-link case, 
the target MS 1 02 receives signals from different BTSs 
110 112 114. BTS-0 110 performing the power control 
risks saturating the Target MS' receiver if the attenuation 
between BTS-0 1 1 0 and Target MS 1 02 is less important 
with respect to those corresponding to BTS-1 114 and 
BTS-2 112 signals (not performing power control). In 
that case the signals received at Target MS 102 from 
BTS-1 114 and BTS-2 112 experience multiple access 
interferencefromdownlinktransmissions on BTS-0 11 0. 
[0017] The near far effect in a downlink channel is a 
very severe constraint when several BTSs (at least 
three) 1 1 0, 1 1 2, 1 1 4 have to be listened to by the target 
MS 102. 

[0018] It is noteworthy that varying degrees of the 
near-fact effect problem exist in a cellular-based com- 
munication network. For location purposes, the stronger 
the near-far effect is, the higher the location error is. 
Hence the ideal situation would be to receive perfectly 
a Target MS signal at a BTS 110, 112, 114 on the up- 
link channel or to receive perfectly BTS signals at the 
Target MS 102 on the down-link channel. 
[0019] As a consequence, of such a near-far effect on 
accuratelocationpositioningtechniques.thereisaneed 

to provide means and methods to enable communica- 
tion with three BTSs for users to avoid the "near-far ef- 
fect" interference. Beyond the need to receive signals 
from three BTSs, the accuracy of the location estimation 
is significantly degraded by any interference or noise af- 
fecting the quality of the communication links between 
the MS 102 and BTS 110, 112, 114. 
[0020] Clearly, the near-far effect remains a problem, 
even where efficient power-control mechanisms are 
employed. Very few efficient solutions exist to combat 
the near-far effect, particularly in CDMA based systems. 
[0021] Three known techniques, to combat near-far 
effect, include: 

(i) Emergency call situations (in E-911): where a MS 
(Target MS) transmits an emergency call, and in do- 
ing so may ignore any power-control constraints 
placed upon the MS and power up to the maximum 
possible level to mitigate near-far problems. 

However, such an emergency call at full power 
approach creates additional interference to the oth- 
er (ongoing) calls. Furthermore, transmitting at 
maximum power is not a guarantee that the signals 
are received correctly at the Target MS (down-link), 



or BTS (up-link) if the BTS does not perform the 
power control. 

(ii) the system takes advantage of a Soft Handover 
5 (SHO) opportunity. 

However, for SHO to be useful for the location 
process, at least three BTSs must be involved for a 
hand-over process. This situation rarely occurs and 
is a huge drain on communication resource when it 
10 does. 

(iii) the BTS managing the power-control with the 
MS shuts down periodically to introduce silence pe- 
riods. Such silence periods allow further BTSs, that 

15 are suffering from the near-far effect, to be heard at 
the Target MS (as described in W099/21388 "Sys- 
tem and method for positioning a mobile station in 
CDMA cellular system" /Telefonaktiebolaget LM 
ERICSSON). 

20 However, this approach of creating periodic 

patterns in BTS transmissions is very complex. The 
main inconvenience of this technique is that, in 
shutting down the BTS transmission, all current Re- 
al Time (RT) transmissions are disturbed which may 

25 initiate call/service terminations. 

[0022] Hence, the existing techniques are either very 
dependent on the prevailing conditions, to allow SHO to 
be used, or they substantially disturb existing calls, by 
30 requiring creation of regular silence periods by shutting 
down BTS transmission. As such, prior art techniques, 
in resolving the near-far effect, are rarely acceptable in 
normal operation conditions. 

[0023] Thus a need exists in the field of the present 
35 invention to provide a communication system, a com- 
munication unit and a method of location determination 
wherein the abovementioned disadvantages may be al- 
leviated. 

40 Statement of Invention 

[0024] In accordance with a first aspect of the present 
invention there is provided a communication system in 
a communication system, as claimed in claim 1 . 
45 [0025] In accordance with a second aspect of the 
present invention there is provided a communication 
unit, as claimed in claim 1 2. 

[0026] in accordance with a third aspect of the present 
invention there is provided a method for locating a corn- 
so munication unit and/or method for mitigating the near- 
far effect, as claimed in claim 13. 

Brief Description of the Drawings 

55 [0027] A communication system, communication unit, 
and method for locating a communication unit in a com- 
munication system incorporating the present invention 
will now be described, by way of example only, with ref- 
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erence to the accompanying drawings, in which: 

FIG. 1 shows a prior art CDMA communication sys- 
tem illustrating the problematic near-far effect. 

FIG. 2 shows a communication system, in accord- 
ance with a preferred embodiment of the invention. 

FIG. 3 shows a mobile station, in accordance with 
a preferred embodiment of the invention. 

FIG. 4 shows a communication system and associ- 
ated signalling protocol for avoiding the near-far ef- 
fect, in accordance with a preferred embodiment of 
the invention. 

FIG. 5 shows a timing diagram for up-link load 
spreading in a TDD CDMA communication system. 

Description of Preferred Embodiments 



[00281 In summary, the present invention utilises the 
slotted structure in a TDD mode of a UMTS communi- 
cation system, to combat the near-far interference (dur- 
ing a location determination process for example). Such 
a technique combats the near-far effect, whilst minimis- 
ing the impact on system signalling. This is achieved by 
providing a Common Location CHannel (CLCH). 
[0029] In aTDD mode and, particularly with an oppor- 
tunity driven multiple access (ODMA) configuration of 
TDD in a UMTS system, the communication system ad- 
vantageously provides a slotted time structure. Each 
voice call is given one time-slot (TS) in an up-link chan- 
nel and one TS in a down-link channel in a 1 5 TS frame. 
Multi-slot operation is provided for other higher bit-rate 
services. However, a large number of slots are available 
each frame for the MS to perform measurements on oth- 
er signals. 

[0030] Furthermore, a TDD mode implicitly suffers 
less from near-far effect problems due to the time divi- 
sion component. This ensures discontinuous transmis- 
sion and reception of signals at a Target MS. In addition, 
TDD cells are time-synchronized. This ensures that, by 
acquiring synchronization on a TDD cell, implicit syn- 
chronisation on all other cells operating a TDD mode in 
the coverage area is achieved. 
[0031] Referring now to FIG. 2, a cell-based tele- 
phone communication system 60 in outline is shown, 
supporting a Universal Mobile Telecommunications 
Standard (U MTS) air-interface in accordance with a pre- 
ferred embodiment of the invention. 
[0032] A plurality of subscriber units 62-66 communi- 
cate over the selected air-interface 1 8-21 with a plurality 
of Node Bs - in UMTS terminology - 22-32. A limited 
number of MSs 62-66 and Node Bs 22-32 are shown for 
clarity purposes only. 

[0033] The Node Bs 22-32 may be connected to ex- 
ternal networks, for example, the public-switched tele- 



phone network (PSTN) or the Internet 34, through Radio 
Network Controller stations (RNC) (in UMTS terminolo- 
gy) 36-40 and any number of mobile switching centres 
(MSCs) 42 and Serving GPRS Support Nodes (SGSN) 
5 44. 

[0034] Each Node B 22-32 contains one or more 
transceiver units and communicates with the rest of the 
cell-based system infrastructure via the lub interface 35. 
[0035] Each RNC 36-40 may control the operation of 
10 one or more Node Bs 22-32. Each MSC 42 (only one 
shown for clarity purposes) provides a gateway to the 
external network 34, whilst the SGSN 44 links to exter- 
nal packet networks. 

[0036] The Operations and Management Centre 
15 (OMC) 46 is operably connected to RNCs 36-40 and 
Node Bs 22-32 (shown only with respect to Node B 26 
and Node B 28 for clarity), and administers and manag- 
es the parts of the cellular telephone communication 
system 60, as will be understood by those skilled in the 

20 art. 4 . 

[0037] In accordance with a preferred embodiment ot 
the present invention, at least one of the RNCs 36-40, 
has been adapted to manage and control transmissions 
to and from a to-be-located MS. Furthermore, the RNC 
25 36-40 has been adapted to receive the indication from 
the Node B 22-32 (or BTS) of the location determination 
request signal transmitted on the dedicated location de- 
termination resource. 

[0038] In addition, the RNC 36-40 has been adapted 
30 to inform a number of Node B's 22-32 of such a request, 
or select a number of Node B's 22-32 to inform, such 
that location determination measurements can be cal- 
culated. Finally, if the RNC 36-40 believes that a suffi- 
cient number (at least three) Node B's 22-32 are not able 
35 to receive transmissions from the to-be-located MS, the 
RNC 36-40 may instigate a load spreading procedure 
as described with reference to FIG. 5. 
[0039] In accordance with a preferred embodiment of 
the present invention, at least one of the Node B's (or 
40 BTS) 22-32, has been adapted to be a serving Node B 
to receive the location request signal from the to-be-lo- 
cated MS, and inform the RNC 36-40 of such a request. 
Furthermore, the Node B may acknowledge receipt of 
such a request. 
45 [0040] It is within the contemplation of the invention 
that such control of the location determination process 
may, as an alternative to the RNC 36-40, be controlled 
in another part of the infrastructure, for example by at 
least one of the Node Bs 22-32 or the OMC 46. 
so [00411 Turning now to FIG. 3, there is shown a block 
diagram of a subscriber unit (MS) 300 adapted to sup- 
port the inventive concepts of the preferred embodi- 
ments of the present invention. The MS 300 contains an 
antenna 302 preferably coupled to a duplex filter or cir- 
55 culator 304 that provides isolation between receive and 
transmit chains within the MS 300. 
[0042] The receiver chain, as known in the art, in- 
cludes scanning receiver front-end circuitry 306 (effec- 
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tively providing reception, filtering and intermediate or 
baseband frequency conversion). The scanning front- 
end circuit is serially coupled to a signal processing 
function 308. 

[0043] An output from the signal processing function 
is provided to a suitable output device 310, such as a 
screen or flat panel display. 

[0044] The receiver chain also includes received sig- 
nal strength indicator (RSSI) circuitry 312, which in turn 
is coupled to a controller 31 4 for maintaining overall sub- 
scriber unit control. The controller 314 is also coupled 
to the scanning receiver front-end circuitry 306 and the 
signal processing function 308 (generally realised by a 
DSP). 

[0045] The controller 31 4 may therefore receive bit er- 
ror rate (BER) or frame error rate (FER) data from re- 
covered information. The controller is also coupled to a 
memory device 31 6 that stores operating regimes, such 
as decoding/encoding functions, synchronisation pat- 
terns, code sequences and the like. 
[0046] In accordance with the preferred embodiment 
of the invention, the memory device 31 6 stores data re- 
lating to neighbouring cell sites or systems. Further- 
more, a timer 31 8 is operably coupled to the controller 
314 to control the timing of operations (transmission or 
reception of time-dependent signals) within the MS 300, 
particularly in regard to TDD mode timing. 
[0047] As regards the transmit chain, this essentially 
includes an input device 320, such as a keypad, coupled 
in series through transmitter/modulation circuitry 322 
and a power amplifier 324 to the antenna 302. The trans- 
mitter/modulation circuitry 322 and the power amplifier 
324 are operationally responsive to the controller. 
[0048] Of course, the various components within the 
MS 300 can be realised in discrete or integrated com- 
ponent form, with an ultimate structure therefore being 
merely an arbitrary selection. 

[0049] In accordance with the preferred embodiment 
of the invention, scanning receiver front-end circuitry 
306, the transmitter/modulation circuitry 322 and power 
amplifier 324, under the control and guidance of the sig- 
nal processing function 308, memory device 316, timer 
function 318 and controller 314 have been adapted to 
receive and/or transmit to the infrastructure In the CLCH 
channel. This is performed in response to instruction 
from the infrastructure to enter such a mode, or as a 
self-initiated function decided by the controller 31 4 in re- 
sponse to a recognition of the MSs operating conditions. 
[0050] On entering such a mode, the subscriber unit 
300 switches to a scanning mode of operation to receive 
and decode signal transmissions from neighbouring 
cells or systems. 

[0051] Referring nowto FIG. 4, a communication sys- 
tem and associated signalling protocol 400 for avoiding 
the near-far effect is shown, in accordance with a pre- 
ferred embodiment of the invention. 
[0052] In order to highlight the benefits associated 
with the preferred embodiment of the present invention, 



in the use of a common location channel in TDD mode, 
the above scenario is viewed for both up-link and down- 
link cases. 

[0053] The up-link and down-link cases are then con- 
5 sidered with respect to signalling and time require- 
ments. To highlight the benefits associated with the pro- 
vision of a dedicated common location (determination) 
channel, indications of potential problems with a theo- 
retical non-dedicated channel are provided. 

10 

Up-link (UL) case: 



[0054] First, let us consider a case where there is no 
dedicated location channel on the UL, and compare the 
15 process with a dedicated channel arrangement. The 
Target MS 402 generates an emergency call/location 
determination request. The emergency call is transmit- 
ted 41 0 on an up-link channel, for example, on the ran- 
dom access channel (RACH). The serving BTS, BTS-0 
20 404, may send an acknowledgement signal 412, back 
to the target MS 402 to acknowledge receipt of the emer- 
gency call. A near-far problem condition exists, and 
therefore the emergency transmission will be received 
only at BTS-0 404, as shown. 
25 [0055] As explained earlier, in order to locate the tar- 
get MS 402, a triangulation of a further two BTS is re- 
quired. To provide an opportunity for an emergency 
transmission of a Target MS 402 to be heard by other 
two BTSs (BTS-1 406 and BTS-2 408), two situations 
30 are provided: 

[0056] First, the neighbours of BTS-0 404 are not in- 
formed of the situation. The Target MS 402 then would 
attempt to transmit in any time-slot (TS) hoping that the 
near-far problem will be weaker in one of the TS. 
35 [0057] Clearly, such a non-controlled approach create 
additional interference on other TSs, increase battery 
consumption of the MS and still does not guarantee that 
the near-far effect will be any better in other TSs. 
[0058] Secondly, at least one neighbour of BTS-0 404 
40 is informed in accordance with the preferred embodi- 
ment of the present invention. Upon reception of the 
emergency call, BTS-0 404 informs 41 4 the Radio Net- 
work Controller (RNC) 436. The RNC 436 sends a re- 
quest 416 to: 

45 

(a) any two neighbours of BTS-0 404, for example 
BTS-1 406 and BTS-2 408, if it is confident that both 
BTS-1 406 and BTS-2 408 have the ability to re- 
ceive the emergency call signal of the Target MS 
so 402 on an up-link channel. If RNC 436 believes that 
two BTS will not be able to successfully receive the 
emergency call transmission from MS 402, the RNC 
may instigate the spreading load procedure de- 
scribed with reference to FIG. 5 below; 



55 



or 



(b) any number of neighbours of BTS-0 404 (up to 
say, six). In this case, perhaps most or all of the 
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neighbours will attempt to receive the emergency 
signal on the up-link transmitted by the Target MS 
402. Alternatively, disjoint groups of two neighbours 
may be formed. These procedures are followed un- 
til the up-link emergency call signal from the Target 
MS 402 has been successfully received by three 
BTSs. 

[0059] For the above requests, BTS-1 406 and BTS- 
2 408 (case (a)) or any other selected BTS-O's neigh- 
bours (case (b)) have to inform 420 the RNC 436 about 
which TS will be available, for example, using the 
spreading load procedure of FIG. 5. 
[0060] Again, this approach of using a location re- 
quest signal from the to-be-located MS In a non-dedi- 
cated timeslot has a number of drawbacks. The protocol 
transmission is too long for an emergency call, as it 
takes time to make the Target MS UL signal available at 
BTS-1 406 and BTS-2 408. BTS-1 406 and BTS-2 408 
can communicate theTSs where Target MS can trans- 
mit after all TSs loads were checked and the load 
spreading procedure was performed. 
[0061] In addition, processing times in the BTS and 
RNC and transfer time between RNC and BS delay the 
location determination process. Furthermore, the 
amount of - signaling is excessive as BTS-1 406 and 
BTS-2 408 have to send the information back to RNC 
436, then back to Target MS going through BTS-0 404. 
[0062] Nevertheless, such an emergency call signal 
technique may ensure successful reception by the re- 
spective BTSs 406, 408, It is therefore an improvement 
over prior art arrangements, even with the drawbacks. 

CLCH case on the up-link (UL) channel: 

[0063] In accordance with the preferred embodiment 
of the invention, a new communication channel is pro- 
posed - termed a Common Location CHannel (CLCH). 
The focus of the CLCH is to reduce both the amount of 
signalling and the required time used in a location proc- 
ess. 

[0064] A major benefit of the CLCH proposal is in its 
simplicity. The proposal is based upon a prior knowl- 
edge of which TS the Target MS 402 may succeed in 
transmitting a burst to other BTSs, initially affected by 
near-far interference. 

[0065] In the preferred embodiment of the invention, 
a time-slot (TS) named CLCH, is dedicated for location 
purposes. In aTDD mode of operation, all BTSs are syn- 
chronized. Hence, the CLCH channel will be carried on 
the same TS in any cell. 

[0066] To maximise a Target MS's chances to be suc- 
cessful when transmitting an emergency signal, two so- 
lutions are envisaged: 

(a) always carry a light load of communication in the 
CLCH channel, even though no emergency calls 
may have been initiated. This is not particularly ef- 



ficient due to the waste of resource capacity. 

However, more preferably: 
(b) the CLCH channel is used as a traffic channel 
in ordinary conditions and only a small capacity of 
5 it is allocated for detecting any location request. 

[0067] A Target MS 402 will initiate the emergency 
signal 41 0 on the known CLCH channel. The neighbour- 
ing BTSs will be informed as in the non-CLCH case. The 
10 main advantage is that BTS-1 406 and BTS-2 408 will 
now be able to immediately free up a CLCH TS. Thus, 
the emergency call signal, transmitted on the up-link 
channel by the Target MS 402, will be also received at 
BTS-1 406 and BTS-2 408. Hence, both speed of the 
15 location process and signalling required are improved 
over the non-CLCH process. 

[0068] A guard time may be necessary after BTS-1 
406 and BTS-2 408 have received the request from 
RNC 436, in order to better manage the communication 
20 load. This guard time may be known from actual traffic 
statistics, for example, as provided for in GSM. 
[0069] In another embodiment it is possible that the 
CLCH is used for down-link traffic in normal conditions 
and upon reception of the request from the RNC 436, 
25 the relevant BTS simply stops transmitting on this down- 
link slot, thereby allowing reception on the uplink from 
the Target MS 402. 

[0070] FIG. 4 shows the signalling required when no 
channel is dedicated for a location process versus a 
30 CLCH channel approach. Signals 410, 414, 416 are 
common to both procedures, while signals 420, 422, 
424 are only needed when no CLCH exists in the uplink. 
[0071] Once the required number of BTS (or Node 
B's) have monitored the to-be-located MS transmis- 
35 sions, the RNC preferably determines the location of the 
MS in accordance with any classical location technique, 
such as a Remote Positioning Location Process (RPLP) 
for up-link transmission case. 



40 Down-link (PL) case: 

[0072] First, let us consider a case where there is no 
dedicated location channel on the DL, and compare the 
process with a dedicated channel arrangement. In the 

45 DL case, BTS-0 404 is responsible for the near-far ef- 
fect. The RNC 436 then has to reduce the power trans- 
mission of BTS-0 404 to thereby allow reception of other 
BTS(s) signals at the Target MS 402. 
[0073] Upon reception of an emergency signal, BTS- 

50 o 404 has to free up a TS where the other BTSs' signals 
may be received. The RNC 436 communicates 422 to 
BTS-0 404 the positions within the TDD frame of the 
broadcast channel (BCH) and synchronisation channel 
(SCH) for neighbouring cells of BTS-0 404. In a recip- 

55 rocal manner, the RNC 436 also communicates 422 to 
the other BTS(s), say BTS-1 406 and BTS-2 408, the 
positions within the TDD frame of the broadcast channel 
(BCH) and synchronisation channel (SCH) for the cell 
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of BTS-0 404. 

[0074] If the BCH and SCH positions at BTS-1 406 
and BTS-2 408 are known at BTS-0 404, BTS-0 404 will 
simply free corresponding TS(s). If the BCH and SCH 
positions at the neighbouring cells of BTS-0 404 are not 
known (namely they are not communicated to BTS-0 
404 by RNC 436), the signalling procedure is substan- 
tially the same as in the up-link case steps 410-424. 
Then BTS-0 will decrease the load on the TS of BTS-0 
404 that correspond to the BCH (and possibly SCH) of 
cells covered by BTS-1 406 and BTS-2 408. 

CLCH case on the down-link (PL) channel: 

[0075] In accordance with the preferred embodiment 
ofthepresentinvention.theTDDcells are time-synchro- 
nized. As such, the CLCH will be positioned on the same 
slot in ail TDD cells. Upon reception of the emergency 
signal, BTS-0 will simply reduce the communication 
load on the CLCH slot and the other BTS(s)' signals will 
be automatically received at the Target MS 402. 
[0076] The down-link (DL) transmission, in accord- 
ance with the preferred embodiment of the present in- 
vention, is particularly useful for a Self Positioning Lo- 
cation Process (SPLP). 

[0077] Referring now to FIG. 5, the load spreading 
concept in a TDD mode of UMTS for uplink transmis- 
sions 500 is illustrated. To emphasise the near-far effect 
problems, let us consider the scenario where the Target 
MS is power controlled only by the BTS-0 502 and that 
a SHO situation is not available (although the same prin- 
ciples apply for SHO cases). 

[0078] In FIG. 5, TS-3 522 is used, in each frame for 
Target MS to/from BTS-0 502 communication. The 
worst case scenario 526 corresponds to the situation 
when the signal transmitted in TS-3 is strongly affected 
at BTS-1 504 and BTS-2 506 by the interference 520 
created by the "local" MSs (those power controlled re- 
spectively by BTS-1 504 and BTS-2 506 in their partic- 
ular cells). 

[0079] Let us assume that near-far conditions make it 
impossible for the signal of the Target MS signal to be 
received accurately at BTS-1 504 and BTS-2 506 during 
the frame N 508. In such a situation, the load/interfer- 
ence on TS-3 522 at BTS-1 504 and BTS-2 506 is re- 
duced in the next frames (frame N+1 510, frame N+2 
512 etc.) by a load spreading 516 technique. 
[0080] The selection of whether to perform load 
spreading 516 is a radio resource management issue, 
generally providing freedom to the Network Operator to 
specify the most convenient pattern. In this particular 
case, the load spreading 516 was moved on TS-3 522 
at BTS-1 504 to the frame N+1 510. This results in the 
Target MS signal being able to be received at BTS-1 504 
during the (N+1 )th frame 51 0. At the BTS-2 506 the load 
spreading 516 was performed only at the frame N+2 
512, which made a reception of the up-link Target MS 
signal during the (N+2)th 512 frame possible. 
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[0081] In this manner, by the (N+2)th frame, the ideal 
case 524 of no near-far interference can be achieved, 
with minimal impact on the network signalling. 
[0082] It will be understood that the communication 
system, communication unit and method of hand-over 
described above provides the following advantages: 

(i) introducing a Common Location CHannel 
(CLCH) in TDD mode of UMTS reduces substan- 
tially the amount of signalling and complexity re- 
quired for the location process; 

(ii) it is very simple to specify the CLCH: it is a Time 
Slot (TS) dedicated for location purposes; 

(iii) easy to monitor CLCH: since TDD BTSs (or 
Node B's) are synchronized to the CLCH will be car- 
ried on the same TS in any cell; and 

(iv) CLCH mitigates the effect of near-far interfer- 
ence in location processes and increases the loca- 
tion measurement accuracy; 

(v) maximise the chances of emergency calls suc- 
ceeding, since the interference is carefully man- 
aged in CLCH; and 

(vi) no waste of radio resources: CLCH may be used 
as a traffic channel in ordinary conditions and only 
a part of capacity is left aside to be able to detect 
successfully any location requests. 

[0083] Thus a communication system, a communica- 
tion unit and a method of location determination have 
been provided wherein the abovementioned disadvan- 
tages with the prior art have been substantially alleviat- 
ed. 



40 Claims 

1 . A communication system, comprising: a plurality of 
serving communication units providing communica- 
tion to a plurality of mobile communication units, 
wherein the plurality of serving communication units 
are operably coupled to a controller, the communi- 
cation system characterised by: 

at least one of the plurality of mobile communi- 
cation units (402) transmitting (410) a location 
request signal (41 0) on a dedicated location re- 
source; 

at least one neighbouring serving communica- 
tion unit (406, 408) is made aware of the loca- 
tion request signal (410) and utilises said ded- 
icated location resource for monitoring trans- 
missions from the at least one of the plurality of 
mobile communication units (402) to assist lo- 
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eating said unit. 

A communication system according to claim 1, 
wherein the communication system is a time-dis- 
continuous communication system and the location * 
request signal (410) is transmitted on a dedicated 
location determination time slot. 

A communication system according to claim 1 or 
claim 2, wherein the at least one neighbouring serv- * 
ing communication unit (406, 408) is made aware 
of the location request signal (41 0) by receiving the 
location request signal directly from the at least one 
of the plurality of mobile communication units (402). 

A communication system according to claim 1 or 
claim 2, wherein the at least one neighbouring serv- 
ing communication unit (406, 408) is made aware 
of the location request signal (410) by receiving an 
indication from the controller said request has been • 
initiated on the dedicated location determination re- 
source. 

A communication system according to claim 4, 
wherein the controller selects a number of neigh- 
bouring serving communication unit(s) (406, 408) 
to be made aware of said location request signal 
and transmits a request (416) to said number of 
neighbouring serving communication unit(s) (406, 
408) until said location request signal (410) has 
been received successfully by at least three serving 
communication units. 

A communication system according to any of the 
preceding claims, wherein, said controller (436) in- 
stigates a load spreading procedure by moving 
transmissions to and/or from at least one serving 
communication unit if at least three serving commu- 
nication units are not able to successfully receive 
the location request signal. 

A communication system according to any of pre- 
ceding claims 4 to 6, wherein the at least one neigh- 
bouring serving communication unit (406, 408) is 
not made aware of the location request signal (41 0) 
and the at least one of the plurality of mobile com- 
munication units (402) transmits (410) said location 
request signal (410) on any resource to obtain lo- 
cation determination assistance from a number of 
neighbouring serving communication units (406, 
408). 

8. A communication system according to any of the 
preceding claims, wherein the dedication location 
determination resource is a traffic channel with a 
portion of said traffic channel assigned for transmis- 
sion of said location determination request. 



9. A communication system according to any of the 
preceding claims, wherein two dedication location 
determination resources are used, one in an up-link 
communication path and one in a down-link com- 
munication path. 

0. A communication system according to claim 9, 
wherein the dedicated location determination re- 
source is used in any one of the following arrange- 
ments: 

(i) one dedicated location determination re- 
source is used in said up-link communication 
path with a position of said location determina- 
tion request known by a plurality of serving 
communication units (406, 408); or 

(ii) one dedicated location determination re- 
source is alternated between said up-link and 
down-link communication paths depending up- 
on location traffic needs; or 

(iii) two dedicated location determination re- 
source are used, a first resource for the up-link 
communication path and a different second re- 
source for the down-link communication path 
where both resources primarily support traffic 
information. 

11. A communication system according to any of the 
preceding claims, wherein communication supports 
a slotted time structure mode of operation, in par- 
ticular with an opportunity driven multiple access 
(ODMA) configuration of a time division duplex 
mode. 

12. A communication unit adapted to operate in the 
communication system of any of the preceding 
claims. 

13. A method of location determination, in particular a 
method of mitigating near-far effect for location de- 
termination, in a communication system compris- 
ing: a plurality of serving communication units pro- 
viding communication to a plurality of mobile com- 
munication units, wherein the plurality of serving 
communication units areoperably coupled to a con- 
troller, the method characterised by the steps of: 

transmitting (41 0), by at least one of the plural- 
ity of mobile communication units (402), a loca- 
tion request signal (410) on a dedicated loca- 
tion resource; 

receiving an indication of said location request 
signal (410) by at least one neighbouring serv- 
ing communication unit (406, 408); and 
monitoring transmissions from the at least one 
of the plurality of mobile communication units 
(402) on said dedicated location resource by 
said at least one neighbouring serving commu- 
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nication unit (406, 408). 

14. A method according to claim 13, wherein the com- 
munication system is a time-discontinuous commu- 
nication system and the step of transmitting a loca- 
tion request signal (410) includes transmitting on a 
dedicated location determination time slot. 

1 5. A method according to claim 1 3 or claim 1 4, wherein 
the step of receiving an indication includes receiv- 
ing the location request signal directly from the at 
least one of the plurality of mobile communication 
units (402). 

1 6. A method according to claim 1 3 or claim 1 4, wherei n 
the step of receiving an indication includes receiv- 
ing an indication from the controller that said re- 
quest has been initiated on the dedicated location 
determination resource. 

17. A method according to claim 1 6, the method further 
characterised by the steps of: 

selecting, by said controller, a number of neigh- 
bouring serving communication unit(s) (406, 
408) to be made aware of said location request 
signal; and 

transmitting a request (416) to said number of 
neighbouring serving communication unit(s) 
(406, 408) until said location request signal 
(410) has been received successfully by at 
least three serving communication units. 

18. A method according to any of preceding claims 
13-17, the method further characterise by the step 
of: 

instigating, by said controller (436), a load 
spreading procedure, including the step of: 

moving transmissions to and/or from at 
least one serving communication unit, if at 
least three serving communication units 
are not able to successfully receive the lo- 
cation request signal. 

19. A method according to any of preceding claims 16 
to 18, further characterised by the step of: 

transmitting (410), by said at least one of the 
plurality of mobile communication units (402), 
said location request signal (410) on any re- 
source to obtain location determination assist- 
ance from a number of neighbouring serving 
communication units (406, 408) if the step of 
receiving an indication of said location request 
signal (410) is unsuccessful. 



20. A method according to any of preceding claims 
13-19, wherein the dedication location determina- 
tion resource is a traffic channel, the method further 
characterised by the step of: 

5 

assigning a portion of said traffic channel for 
transmission of said location determination re- 
quest. 

10 21. A method according to any of preceding claims 
13-20, wherein two dedication location determina- 
tion resources are used, one in an up-link commu- 
nication path and one in a down-link communication 
path. 

15 

22. A method according to any of preceding claims 
13-21 , the method further characterised by any of 
the following steps: 

20 (j) using one dedicated location determination 

resource in said up-link communication path 
with a position of said location determination re- 
quest known by a plurality of serving communi- 
cation units (406, 408); or 

25 (ii) alternating one dedicated location determi- 

nation resource between said up-link and 
down-link communication paths depending up- 
on location traffic needs; or 
(iii) using two dedicated location determination 

30 resource, a first resource for the up-link com- 

munication path and a different second re- 
source for the down-link communication path 
where both resources primarily support traffic 
information. 
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